Children and families affected by HIV are at considerable risk for psychological distress. Community-based home visiting is a common mechanism for providing basic counseling and other services to HIV-affected families. While programs emphasize home visitor training and compensation as means to promote high-quality service delivery, whether these efforts result in measurable gains in beneficiaries' well-being remains largely unanswered. This study employs a longitudinal quasi-experimental design to explore whether these kinds of investments yield concomitant gains in psychological outcomes among beneficiaries. Baseline and follow-up data were collected over a two-year period from children aged 10-17 at the time of program enrollment and their caregivers, with 80% retention. In this sample of 1487 children and 918 caregivers, the psychological health outcomes of those enrolled in programs with home visitors who receive intensive training, organizational support, and regular compensation (termed "paraprofessional") were compared to those enrolled in programs offering limited home visiting services from lay volunteers. Applying multilevel logistic regression, no measurable improvements were found among paraprofessional enrollees, and three outcomes were significantly worse at follow-up regardless of program model. Children's behavior problems became more prevalent even after adjusting for other factors, increasing from 29% to 35% in girls and from 28% to 43% in boys. Nearly onequarter of girl and boys reported high levels of depression at follow-up, and this was a significant rise over time for boys. Rates of poor family functioning also significantly worsened over time, rising from 30% to 59%. About one-third of caregivers reported high levels of negative feelings at follow-up, with no improvements observed in the paraprofessional group. Results highlight that children's and caregivers' psychological outcomes may be relatively impervious to change even in paraprofessional home visiting models. Findings underscore the need for programs serving HIV-affected families to add focused evidence-based psychological interventions to supplement traditional home visiting.
Introduction
HIV-affected families are at risk for a host of psychological problems. Children with chronically ill parents must grapple with their parents' impending death, coupled with the stress of caregiving, increased economic responsibility, and frequent educational interruptions (Skovdal, 2010) . The loss of one or both parents brings further hardship: reduced parental care, loss of residential stability, sibling and familial separation, and worsening impoverishment (Dowdney et al., 1999; Richter, Foster, & Sherr, 2006; Tremblay & Israel, 1998) . A review of 23 studies established a strong association between AIDS orphanhood and compromised mental health (Cluver & Gardner, 2007) . There is also growing evidence of increased risk for mental health problems among the children of people living with HIV (Bauman, Silver, Draimin, & Hudis, 2007; Forehand et al., 1998) . These children's caregivers also face considerable risk of depression, anxiety, stress, and family tension (Breuer, Myer, Struthers, & Joska, 2011; Govender, Penning, George, & Quinlan, 2012; Hlabyago & Ogunbanjo, 2009; Kuo & Operario, 2011) .
Home visiting is a popular family-centered program approach for HIV-affected families in which care workers provide a range of support services during regular visits (Schenk, 2009 ; United Nations Children's Fund [UNICEF], 2010). Home visiting programs tend to be multifaceted, aiming to impact many aspects of wellbeing. In addition to facilitating linkages with external service providers and offering material assistance directly, home visits are purported to offer culturally appropriate mental health support including basic counseling (PEPFAR, 2012) . However, evidence is lacking as to whether these programs are able to mitigate the psychological challenges that HIV-affected children and their caregivers face. Results from one longitudinal study indicated positive psychosocial outcomes among children in youth-headed households in Rwanda who had received regular visits from trained mentors (Brown et al., 2009) ; however, both the intervention and the target population were narrow in scope. Most studies investigating the psychological impact of generalized home visiting services for HIV-affected and other vulnerable families in sub-Saharan Africa rely on posttest-only designs and have produced mixed results (Bryant et al., 2012; Nyangara, Thurman, Hutchinson, & Obiero, 2009) .
Home visiting programs vary substantially in both their design and their implementation (Howard & Brooks-Gunn, 2009 ). Formal training and greater frequency and duration of visits have been suggested as key factors that characterize the highest quality programs (Naidu, Aguilera, de Beer, Netshipale, & Harris, 2008) . Similarly, prior studies have highlighted the potential importance of home visitor compensation, training, and organizational support on beneficiary outcomes (Nyangara et al., 2009; Sherr & Zoll, 2011) . In response, donors have prioritized efforts to strengthen the social service workforce, including support for training and regular compensation to home visitors (Nyberg et al., 2012) . However, little is known about the results of these resource investments. Indeed, a recent review of programs for orphaned and vulnerable children emphasizes the urgent need for research that investigates quality issues in community-based care and support initiatives (Schenk & Michaelis, 2010) .
This study employs a longitudinal quasi-experimental design to evaluate the relative impact of two home visiting program models on the psychological health of HIV-affected children and their caregivers in KwaZuluNatal (KZN), South Africa over two years. Models studied include: (1) home visiting programs that use a trained and compensated paraprofessional workforce and (2) programs that rely on volunteers, who most often receive limited training and nominal incentives for their efforts. Initial findings illustrate that investment in training and compensation is associated with higher quality service delivery, as measured by visit frequency and duration, as well as greater prevalence of discussion with beneficiaries about psychological issues (Thurman, Kidman, & Taylor, 2013) . This analysis explores the hypothesis that professionalizing home visiting programs can yield concomitant gains in psychological outcomes among children and their primary caregivers.
Methods

Program models
This study evaluated home visiting programs for orphans and vulnerable children and their families operating in distinct communities within predominately rural areas of KZN province, the most HIV-affected province in South Africa (Department of Health, 2011) . For the purposes of this study, home visiting programs are classified as utilizing a paraprofessional model (those that offer training and compensation for the care workers who perform home visits) or a volunteer-driven model (those that rely primarily on lay volunteers). To enhance generalizability, this study included two unrelated paraprofessional models operating across 14 sites and a range of volunteer-driven approaches being implemented at 16 different sites. Two South African nongovernmental organizations implement the paraprofessional model programs: Heartbeat International and the National Association of Child Care Workers. These organizations' home visitors receive at least 80 hours of training and compensation starting at 1250 Rand per month (approximately $140 at the time of this study). Volunteer-based programs in the study are implemented by communitybased organizations supported by Heartbeat's Tswelopele initiative or the Children in Distress Network; these programs rely primarily on home visitors with limited to no training or compensation. All of the home visiting programs had multifaceted goals, aiming to provide emotional, informational, and tangible support to both children and their caregivers. One-third of children and caregivers in volunteer-driven programs reported ever receiving a home visit, in contrast to three-quarters of those served by paraprofessionals (Thurman et al., 2013) . Additional program details are available in separate case studies (Neudorf, Taylor, & Thurman, 2011; Njaramba, Byenkya, Pillay, Oti, & Ntsala, 2008; Thurman, Yu, & Taylor, 2009) .
Study design and sample
Home-visiting programs were assessed on their ability to impact psychological outcomes using a longitudinal quasi-experimental design. Children aged 10-17 who were newly enrolled in a study program and their primary caregivers (i.e., the parent or guardian who accepts primary responsibility for the child's care) were eligible for inclusion. Program eligibility criteria varied slightly between programs, but were generally focused on reaching HIV-affected children, including orphans, children living with chronically ill caregivers, and childheaded households. Up to two randomly selected ageeligible children per household were included in the study, resulting in a higher number of children than caregivers in the sample. Information was collected in two survey rounds: baseline data were collected at the time of program enrollment (April-June 2010) and the same children were followed up after approximately two years of program engagement (May-June 2012).
Face-to-face interviews were conducted in isiZulu at respondents' residences. Caregivers reported on their own well-being and household characteristics and provided individual background and behavioral data on each age-eligible child included in the sample; children were interviewed separately about their own well-being. Informed consent/assent was obtained from all participants prior to interview, and the study received ethical approval from institutional review boards at Tulane University in the USA and the Human Science Research Council in South Africa.
Up to three attempts were made to interview children in the study, including efforts to find children who had moved within KZN between survey rounds. The study was able to retain 80% of the 1856 children interviewed at baseline (n = 1456). Only 1% of losses to follow-up were due to participant refusal; the rest were most commonly either unavailable for interview after three attempts, had relocated outside KZN, or were not able to be traced. Bivariate analyses explored whether there were differences in the characteristics of children lost to follow-up versus those who participated in both rounds: no differences were found with respect to children's age, orphan status, whether they lived with a biological parent, had an ill household member, or type of community (rural, peri-urban). The loss was also similar across program models. If the caregiver changed between survey rounds, the new caregiver was interviewed, resulting in a cohort of 918 caregivers followed over time.
Measures
Children's psychological health indicators Children's self-reported depressive symptomology was assessed using an adapted version of the Center for Epidemiological Studies' Depression Scale for Children (CES-DC; Weissman, Orvaschel, & Padian, 1980) ; the CES-DC has been used previously in South Africa (Onuoha, Munakata, Serumaga-Zake, Nyonyintono, & Bogere, 2009 ). The scale includes questions designed to reflect the respondent's current emotional state such as "In the last week, how often did you feel down and unhappy?" The modified scale (Cronbach's alpha = .71) included five questions and was scored from 0 to 10; scores over five were considered indicative of high levels of depressive symptomology (this was a conservative adjustment based on the recommended threshold of 15 for the full 20-item scale; Weissman et al., 1980) . Caregivers were also asked about behavioral problems exhibited by the child using 19 items reflecting difficulties from the Strengths and Difficulties Questionnaire (Cronbach's alpha = .67; Goodman, 1997) . In cases where there were two children under their care included in the sample, they completed an individual assessment for each child. The scale covers emotional symptoms, conduct problems, hyperactivity, and peer relationship problems; total scores range from 0 to 36 and scores above 11 were considered indicative of behavioral difficulties, in accordance with scoring norms for the full scale (http://sdqinfo.com/).
Caregiver psychological health indicators
Caregiver negative feelings (e.g., sadness, depression and worry) were measured using the four-item World Health Organization Quality of Life subscale (Cronbach's alpha = .82); caregivers scoring less than 3 points on a 5-point scale were considered to have high levels of negative feelings (WHOQOL-HIV Group, 2003) . Respondents' overall level of family functioning was measured using the eight-item subscale of the Family Assessment Device (Cronbach's alpha = .85) which includes questions about the extent to which members of the household confide in one another, are adept at making decisions together, and accept one another for who they are (Kabacoff, Miller, Bishop, Epstein, & Keitner, 1990 ). Mean scores above a 2-point cut-off on a 4-point scale were considered indicative of poor family functioning (Miller, Bishop, Herman, & Stein, 2007) . Both scales have been applied in African populations elsewhere (Nyangara et al., 2009; WHO-QOL HIV Group, 2004) .
Analyses
Analyses included the 1487 children and 918 caregivers with survey data from both rounds. Frequencies and bivariate tests of significance (t tests and chi-square) were used to identify potential differences in baseline characteristics for beneficiaries enrolled in paraprofessional and volunteer-driven home visiting program models. The impact of home visiting quality on psychological indicators was assessed using multilevel logistic regression. The interaction term, Paraprofessional* Round, indicates the added impact of enrollment in a paraprofessional program over a volunteer-based program. Covariates were selected based on their theoretical importance to psychological health outcomes, and were included in all models regardless of the level of difference between groups at baseline or their significance to the outcomes. For caregiver-level outcomes, all models controlled for caregiver's age, gender, marital status, and education; the household's inclusion of chronically ill members (defined as having chronic weakness/illness for at least three months in the preceding year), dependency ratio, income category, and periurban versus rural community. For child-level outcomes, models additionally controlled for the child's age, orphanhood status, and relationship to the caregiver. Child-level analyses were stratified by gender and S4 T.R. Thurman et al.
adjusted for household-level clustering. Analyses are based on an intent-to-treat approach, with children analyzed based on their enrollment in a given program model.
Results
Sample description
Baseline sample characteristics of the children in the study are summarized in Table 1 . Participants' average age was 13.6 years and children were fairly evenly divided by gender. Children enrolled in the two programs models differed significantly on one key demographic measure: orphanhood. Those enrolled in the paraprofessional program model were more likely to be double orphans, compared with children in the volunteer-driven program model (67% versus 49%). As a result, fewer children in the paraprofessional programs were cared for by their parents; most were instead under the primary care of a grandparent, aunt, or uncle. Correspondingly, slight but significant differences in caregiver age and gender were apparent and there was an insignificant trend (p = .099) for children's caregivers enrolled in the paraprofessional model to be less likely to be married. The two groups were similar with respect to caregiver education levels, household poverty, dependency ratio, and presence of an ill household member. The majority of the sample lived in rural environments, however, significantly more children in the volunteerdriven group resided in peri-urban communities (18% versus 6%).
Psychological health outcomes
None of the psychological health indicators improved significantly over the course of the study period; moreover, three were demonstrably worse by followup (see Table 2 ). Approximately one-sixth of children reported depressive symptomology at baseline, regardless of gender. While there was a slight increase in depression prevalence by follow-up for both genders, this change was statistically significant in the adjusted models for boys (see Table 3 , AOR = 1.58, p ≤ 0.05). The prevalence of children's behavioral problems, as reported by their caregivers, increased significantly over time for both genders. For girls, total difficulties rose from 29% to 35% (AOR = 1.63, p ≤ 0.01). The corresponding rise among boys was even greater: from 28% to 43% (AOR = 2.17, p ≤ 0.001). However, these increases were not sensitive to the program model. 
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The prevalence of negative feelings dropped slightly among caregivers in the volunteer-driven model (from 44% to 33%; AOR = 0.67, p ≤ 0.05; see Tables 3  and 4 ). No change in the level of negative feelings was evident among paraprofessional program enrollees. Moreover, poor family functioning doubled at follow-up (from 30% to 59%; AOR = 3.80, p ≤ 0.001) regardless of program model. With exception of girls' depression, having an ill household member was significantly associated with increased risk for adverse psychological outcomes across both child-and caregiver-level models. 
Discussion
This study examined the impact of home visiting on four indicators of psychological well-being: children's behavioral problems and depressive symptomology, intrahousehold conflict, and caregivers' negative feelings. After two years of program enrollment, beneficiaries in programs with trained and compensated paraprofessional home visitors were compared to those served by volunteers with limited to no training or compensation. Despite better service delivery quality, there was no measurable reduction in psychological distress among children or caregivers served by paraprofessionals compared to volunteers. Moreover, child behavioral problems, depression among boys, and family functioning were demonstrably worse by follow-up regardless of program model. Negative mental health outcomes have been previously found to persist and worsen among HIV-affected children in South Africa over time (Cluver, Orkin, Gardner, & Boyes, 2012) , and results from this study suggest that basic counseling delivered through even high-quality home visiting programs is unable to change this trajectory. Moreover, findings highlight the persistence of negative psychological health among caregivers in spite of best-practice home visiting models. Past research has offered limited support for home visiting as a contributor to improved child psychosocial outcomes (Sherr & Zoll, 2011) ; however, depression levels in particular resisted change, even by the most intensive program model (Brown et al., 2009) . Similarly, across three separate evaluations in East Africa, home visiting did not appear to improve the psychological health of caregivers (Nyangara et al., 2009) .
While home visitors may develop close relationships with beneficiaries and serve as a trusted confidant and source of much-appreciated social support, their normally limited counseling skills and even their own psychological challenges may inhibit their ability to address beneficiaries' emotional needs (Brown et al., 2007; Sherr & Zoll, 2011) . As past research also suggests, it may be unrealistic to hope that basic psychosocial support alone can alleviate severe psychological distress (Brown et al., 2009; Gilborn et al., 2006; Sherr, Clucas, Harding, Sibley, & Catalan, 2011) . Results from this study reiterate the urgent need for effective psychological health interventions for HIV-affected children and caregivers, particularly those coping with household illness.
Feasibility and ethical considerations placed important limitations on the research design; the study lacks a control group unexposed to services, and families were not randomly assigned to a program model. The potential for bias from these factors is reduced substantially through the use of longitudinal data and multivariate models that control for differences in observable characteristics across sites and study participants. Moreover, enrollees in the volunteer-driven group ultimately reported low intervention exposure. As a consequence, they more closely approximate an untreated control group in terms of intervention experience.
The lack of universally accepted outcome measures is also a key limiting factor in studies of psychological effects. To date, there is no consensus on what domains or measures of psychological health are most appropriate in African contexts, and disparate measures and language variation make drawing comparisons across studies difficult Sweetland, Belkin, & Verdeli, 2014) . While the study applied measures with a history of testing and successful use in similar populations, alternative measures may have yielded different AIDS Care S7 results. Finally, the program may have produced measureable change on any number of psychological outcomes other than the four included in this study, and these effects remain unknown. Regardless, there remains a clear need for alternative evidence-based interventions that can more effectively address high levels of psychological distress and conduct problems, which are common among HIV-affected children and their caregivers. While scaling-up quality mental health services in low resource contexts is daunting; prior research demonstrates the feasibility of increasing the capacity of community workers to implement theory-driven psychological health interventions (Murray et al., 2011; Patel, Chowdhary, Rahman, & Verdeli, 2011; Petersen, Bhana, & Baillie, 2011) . Correspondingly, available research from sub-Saharan Africa highlights the potential for structured time-limited interventions such as interpersonal group therapy, cognitive behavioral therapy, and other curriculum-based support groups to effectively alleviate psychological distress in children and caregivers, including those affected by HIV and AIDS (Bass et al., 2006; Kumakech, Cantor-Graae, Maling, & Bajunirwe, 2009; Murray et al., 2013; Thurman, Jarabi, & Rice, 2012) . There is a clear need for further testing and scale-up of these and other evidence-based psychological interventions to supplement home visiting. The authors hope that the results of this study can be used to guide resource allocation and program design to support psychological health among HIV-affected children and their families. Priorities should include identifying sources of funding, providing specialized training to a cadre of workers, and incorporating monitoring and evaluation in every program implementation plan. As these efforts are conceptualized, tested, and brought to scale, home visitors can continue facilitating service access. Trained to conduct initial screenings for depression and behavior problems, they can link families in need with psychological interventions.
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